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(54) PHYSICAL LINK VERIFICATION CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a physical link 
verification control system that executes a link 
verification procedure from one of two systems 
consisting of an access network containing subscribers 
provided with the V5.2 interface and of an exchange to 
the other and efficiently controls confirmation of the 
normality of a physical connection state of an E1 link so 
as to disconnect an abnormal resource. 
SOLUTION: On the occurrence of a start request of a 
link verification procedure in either of the two systems 
consisting of the access network and the exchange, the 
link verification procedure is executed through 
communication of a control signal when a 7-th bit 
denoting a link state of an opposite party on a time slot 
0 as to the E1 link being the object of verification is 
discriminated and only when the bit indicates a value 
denoting a usual operating state, and the link verification 
procedure is stopped so as to set the link to be an 
operating state when the bit indicates a value not 
depicting the usual operating state as its control. 
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k, Zti^ftiikUttMtkteZE I y ^^fdo^T^mJ^ 
*Jr^ ic /c 1 1 y ^ * ftSEro M «r©sft ft S: *t [6] i" 5 

E 1 y lZ-o\/^T<DWtwf<D* 4 A;* p y V 0±cD*B# 

A*py ho.t^lyfy h ©WJSBr*a*ilME— 

m ffl m vmm&i » ^ssffl £ is? $ & v ^ r* 5 

rmjH5^7 t*y h&SKy > ? i>mn orMmtkmx th & 
z-k £&i*mzmB-p& k v >*?m&m®&mffi-z> z 
k % ¥tm k-rz> >mm y ^ * m&vm^^ 
iffi&m 4 j m&m 3 ^ , buib y >- * 

x, mftoym®fti&&&&t£:i'^-e&>2> z ktmrnzn 
z> kwmm^v >> &mwi$& 

^r^ffnl-r^^^^A^TllttS It, BUlEE 1 y >-^(7)<$M 

ffi^$^^^«-e*>Sir^fflE^I|gSri: 9 i*E 1 y 

z>zk&$fMk-rz>®>mv ^fmtfflmjj^ 

[W*JS5] V5. 2-f^7*-^*(|tfcM* 

Ufciflw:, fg7 t'y HSrtiJ^br»sil^rt7>jlffl^fii^ 
%-Zttfa1-Zi'XTJ*iz.i£iti1-Z>z kiz£ V, ttfaisx 
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x.M£:fc^T3f57 fcf y MI£ l |iKfir5*«S:4.*.S 
zkZftWk-fZVomv y^ftMMSst, 

LfcntM, fg7 try hflM>*ljett*asy v^coii^ii 
JH#lB*«3tt^»fr. ^f£E i y &&m?F'zjifek 
LTRgt 5 C i i-«6»a y >- ^ ttE«B»* 

[»*«7] V5. 2^y^7x-7^f t^PAf 

m&izmmtt&kttZE 1 y ^w^Dy hoi 
<75*B^^>?joy y^TO$r^/Tt5i 7 try hSrfJ^: 
it, m%<DMmvtm&m'rwT'3bz>m&iz» >?mm 

[0 0 0 1] 

W — {? (AN: Access Network) k ^.^M. ( L : L 
ocal Exchange) IB] <7>ii{t^Wi^-C*>S V5. 2 ^v^v 

[0 0 0 2] ^*fflft1f—tr* -6* y H ^ 

W'^'y K^'^'^T^'W^"? |; 7 — £r ( AN ■Access 
JO Network) tP^f^tbS^s ifij^C (OVbftiO 1 ?^ C J$M\L1£ 

i-zknx*$te\,\ 

[0 0 0 3] i-/^^^>, AnA*®*-^^ v^yHel«rt-3 

iltJ)6ETS 1 (EuropeanTelecommunication Stan 
dard Insti tute) iSftlfiLfcfll -»**^)a»^V 5 > 
*7*--xkLxmttiZ> 1 kv>x$>Z> 0 %r<n<p<D-£1&m 

tT^ir^^y h 17 — ^(OfSgSr 1 ^CO^mfky >^T', 
50 '^0A#i:^^jU^U y h k&fflTE.lstZ't * — xtf 



t 
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V5. H^7x-^iPMn, tetemtTf-tx* 

^V5. 2c!rBTMm, ^rix-^nilf^m^iiif^co^f 
• fltfS ( I TU-T : International Telecommunication 
Union-Telegraph and Tel ephone) /t'G. 964 (V 

5. 1) £G.965(V5. 2) t IT ^<5D;£ £07[2T^iR£ftT^ 

3 Q 

[0 0 0 4] :fc3£W«(7)V5. 2-r >#y^ — ^(^o 
10 0 0 5] 

[^O^W] m 1 4f±V 5. 2^ >>?7=.-*(nm* 
mf&m~?&>iO , ETS I T^IJ^EU^ET S300 347-1 CO 
V5. 2-f ^>$7-^ — *k l^Xm^^tl, ITU-Tt 

10 0 0 6] m*P, 8 Ofi— ;^jPA#$JcO^£LT 

r-r^ymmm^ i sdn«^; (2 b + dco^s^^ 

^>-^7^-^^-t:'^ (BR I) ttfcomjfc, 
X^WMfe-i 7 ^ — 7 (PR I) T*&<5 2, 048 
Kbps (£fcf*l. 5Mbps) I«t5ra ^ 26) 

v^t'ilt67^tz^>7 h!7 — ^ (Access Networ 
k: AN tft&l,Tm^£tlZ>) , 8U±-WAN8 0 

n^c^p^^i^-m^ y > ^ te*-*i<ife©2e 

^it^i^n^Mi (Local Exchange: LE^I&l 

?fcbF&zm / s}m^mo>2 > 0 4 8Kb P yy^ 
^ei y >^ <t ^?) -cfcf?, Hwtfiltei 6^.)E 1 y 

^v.fcmx,z> 0 - — 

[0007] #e 1 y v^ii, mahrsm 5M JO 

xm-t) xmtizzti, ^^ts onmm<t&hizm. 

0 -^^7-7 U — Mnn%X, AN80tLE8lW 

■c#«^>ftiJWffi*Sri^*fflri-S B vs. 2-<y^7x- 

^T'liA N80HE81 Ji^rix-t'^jftffil^Sriix.. 
/u£ilA,T^^i-£fc£>, :>tf>V5. 2^>?7zl — 

1 y >^ »cii-t^-e^4r*fefiE (f»J) -rsfctfx^y >^ ^ 

[0 0 0 8] E 1 y V^ttfU 1 5C0A. l-^-TJ: 9K, 
TS0-TS3 2fiO^^A^Py h (T 

S) a»<b/£9, 7U-A0-7l/-Al5(7)^itl67 

s ocotr*5/ h 1 — 8 tc J: "9 eLi^e 1 y >?\zmirz>&m 
<ntfM • K*B««L«r<EaS-rs. Hiscob. icitsoco 

W^^Ci , C2 , C3, C4 I1CRC (Cycl ic Redund JO 
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ancy Check) (O 4 t* y h U 7 — 0 ~ 7 * 

Xo^y-y'-^ju^y u-A|;^t^,CRCf)4 bfy h 
;7 u— jU#-^-8~i 5tWt7'7/^-;u-i,(^f 
fc'y M^2 7 U— A^MUf h 1 ^fufK- 
t£^£ft,6 0 ^fc, fcfy h 1 OfiiO TEj ttCRCx 

7— as^fcTyh, f>h3«io Taj liiSWSWftfif 
— 8 r± ^ u— M&mm0>te^r'<9— yfifos rooiioi 

;y h 4 ~ 8 S a 4 - S a 8 O 4 t* y h - 
JB^ffifff^dSEfc^fr, S a 7 tf y MS^^^T^ 
^bOEl y ^tCO^TtfDf^-S: (I'E- I DR e 

q) tC^tUTfT^-rSfci(>tC^$n-5 tT^ hT*fc* Q 
[000 91 il 6liV5. 2-<>-^ 7=c — xo^tg^r 
^-T 0 V5. 2^>^^^ — Xi^fi, AN-LEflfl£rJg 

ItSEl y v^^ffifBUBS-ff 5fc#><oi§fi^n 
^i:tt!Jy^f|p/p h^yi- (Link Control Protoco 
D^l^$tLtt^ B 1211 6(^tt, iift^o 
«C»J6UTeW -a^^$^T^«9, ftfflOPSTN 
(Public Switched Telephone Network coflft) h = 

d-^d h=i/Hj;, i'X s r-J*<n3L'b±lrf, I S D N t^ 2 
WfW». bn^3£0}fflm%£o>T?-b:*^ y h ? — tr (A 

LE t AN^tI^rWt6li^fx.5 fl BCC 
(Bearer Channel Control) y'a h =*M% L E — A Nfrl 

^^te^dx-, ~?v*T$ is a ^^ly V u—jv (Protect io 
n- Cont r o I ) (j; L-E — A N HO (73 {»*p -t ^ /^ mMt ^m- ■ 

So y ^^W7'o h^/u(Link Control Protoc 

ol) f£, El yy^Of^l, El!Jy^£Ol^CDLE 
— A N flO E 1 y >'^»ttllfiSr»J||p-r'&«iB-C*>S. 

[0 0 10] V^^Wp ha/Hifi, AN— L 

EPO^IE 1 y X^WfiM«iE«i±S:«|ffiE-rsfc^cO«iJ 
»^IWi:br, y^^^liE (*fctt«WU) (Link I 

dent if ication Procedure) &1£'£.]nX3s } Q , Z ^^Jijllc 
liAN-LEl^l^^T, ^T/S^fti^riCl^L^-^ 

aeH $ n/c^JWf -^-^i^^ft-r 5 r ^ f^J: <9 e i y 
e i y v^ttftfflnrtttttti: u y >^«§E^«s*s^te» 

f^J, ^^^J(coVNTID 1 7, 121 1 8T*MtSo <c*5, 

in, i2i i s iCT^-r^j^ y tftEE^mtt, leut 

TOUT^5jJ5, ^ 8fc A N(W/>» ?>0B*6i-6 ^ <!: &X # 
[ 0 0 l l ] H i 7 tt y ^^m£^Jilico^jJiJ>£:7T--r o 

r <r>tfimmmz ±mm 1 4(d7jsi-E 1 y > ^ ^ i d = 2 

5 0 1 6{i^o^T^T^>tLa e ft«JlCLE^i»±^-n&3 
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i-£AN»c*fr Lt y v^tfeifli^MII (Link Ident if icatio 
n prcedure) IW*&9?3fc£>fi'S'£:fT# 3 B "f^^*?, LE 
^^ANI^ttFE-IDReq (Link ID =250) t 
^5M«KM'4:flHt1-'5 (O l 7 go a ) 0 frfe, FE- 
I D R e q f4FunctionElement link Identification Re 
quest^i". midlci: «9 L E tt#fci5E«f cotfcffi <b 
Z> B rwWtfcESrK^Ufcy >^«fflij##rt T2 5 0J 
-?*>9, FE-IDReqS:SfiLfcANU, HS^"T6 
y >^SI8ig'J##2 5O^:<7)AN0E1 ITU 

KS*L-o*afce>tf, *ft*rtT**B3e**Lfc y >^ i d 

Cl<7>0»J-CI4 2 5 0) |:^t5El )iy^(DTS0± 
©Sa7fyM*rOCRtL (Bl70b) , F E — 
I DA c k frLElcMmTZ (ID 1 7£Oc) 0 

[0 0 12] L E fills' LfcFE- I DR e ql^lt 
AN^P>FE-IDAck (Function Element link Id 
entif i cat ion Acknowledge) tfMiE & frlfzfflk, =^f£E 1 
V >*<DTS 0±<DS a 7 fcTs/ h (I7f^h) 
JiftgBU Ot'fciXlfrWEHy^ (ID=2 5 0) ^ 

an-le pa*c*si ^TiE^tc ^ $ nr ^^xmm^im t 

WIIrL, yv^^fiWHI (Link Identification Proced 
ure)^RJt^^^^Tb7t^^ir^^L, ^U#^-2 5 0 

I DRe 1 (Link ID -250) CDtfjiJ Wf 4§-£- A N f£i£fg -f 
6 (HI 7(50d) 0 FE-IDRe U4Function 

Element link Identification Rel easerequest^:^ 
-to m^lttofcAN^, ^Eiy>^ (Link I 
D =250) ^^-T Ax o ^FTSO _hcos a 7 tr* hfigSr 
II^K L, m^LEi^^iX^ (Hi 70)e) . 

[ o o r 3 J H i 8 *i y v^tttt^mwffelftMSr^i-.; 

I OR e q (Link ID =250) £ri§ 
ff"t*6 1 8 (?) a ) c IWiLE^AN^fj^FE- 
I DA c k LtH (fgl 1 8 CO c ) , HUSK I D = 2 

5 OWK 1 y V^COT S a 7 f ^/ hCOfit&JigBgl 

Lfctt»*« 1 **CoTlr>3fctf> (|2|1 8COb) , ^S£E 
1 y >^^AN-LE^(c43^TjE«:fcS'^^nT^^ 

(Link Identification procedure) #5fcBfc<!: ULte L, j£ 
FE - I DR e 1 £rANlCi£ff 

-ra ii.8«d) 0 (Link 

ID = 250)CO*>T ^FTS 0 JbcOS a 7 h:V Mg 

CDI4fiH £ 1 ^£ (EU8CDe) 0 

[ooi4]Hi9 i-y >>?m£^mfrmk-tz>mmt 

(Link Identification procedure) j&s^Rfei-£/H(a 

EiftlJtC*5(tSm2^ (2#g^tE 1 y 2) E 

1 y (U>^ID= 2 0 0) t*16fi (#16) 

Eiy^ (^MD= 2 5 0) <z^^as*f-rS]-*-*A 
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h, LEftJ-CJSl 6{&E 1 y (yv^ID=2 5 

0) ^StU-cyv^^E^WSrSifTi-Si:, ^t5A 
N#jTy>^ r D=2 5 Ol^fSE 1 y X^MfctL 

r y ^f&u^m&mftz^xh, LEimc^^xMft 

0) b**y), »*«J^r<D#UBtt*«ti:*S 0 
[0015] 

covs. 2-r yV^tMEspJK 
/0 (Link Identification procedure) 14, 7^t^^y F 
(AN) (LE) «**lCjbMr*-C*t&lC 

[0016] -i-tet>h, #tiiiE*t#*coE i y v*tzov> 

X, FE-IDRe q SflMHlCjol, ^T^i& E 1 y >^<7) 
^^i^^o ^ hTS OCOS a 7t'7 MffiSr#l*0 ^tfi' 

20 [0017] it F E- I D R e I <0£ff 4»ll-*5^ 
T, ^|E1 ily^(7)^^AXP-/ hTSO.hCOSa 7 

i^Stf*, fe - i DR EQi^ftmiJT^ir^^^i 6 J; 

[0 0 18] «^(iV5. 2^>-^7_-r.-^(c^^r 
E 1 y >^»IW^io)jEfttl:i3gt5ia»^ 

so mm^rro^tRxj^^m^v *0>mil&rJh£{c 

[001 9 ) 

&7*-tmxtbv, le 

^TAt'ifc/)AN|»TfH^nT^6o Blf, 1(4 

5. — AN (T^-fc;*^ s/ h!7 — 

^) -LEWS:»8ti--6E l y > ? oTftmmfflZft ? ± 

^-*<de 1 5 i*z:ti*?tLtt]fc-fz>E 1 y 

*fd, fa^-^M^M2P^{rfi7 = — ^ y >->>S3:^$iJ^f5 2 
5^ ost/yy^i^p h=yu»2 l^fM^bn, m«-fH 



7 

mmm'sftic&T— ? y ^?mmu3 o^mf^tix^^ 
• mm^£fc&i-z t&^mzE i y >-^co#fi£^ 

tiff (Sa7fc'yh) <bfej£U ^-{&&3^tefg- 
fitOE 1. y >-^±CO^-f A^n 3/ MS 1 6 tZteV 5. 
2-r ^^-^(CcfcSE l y >^^tni^Dl(c:J: ^» 

[0 0 2 0] L E <t ANlW^fW«P»»<Oi36*H, ««M 
WSSB 3 0>l ^^^l^LTf-f^ 

6) ^Ilt6:i:i:J;D«^ti^ifIf^^4 
0J:tlTbn5o ii«^--y*/U4 0 f± g L E f*)CO{f 

So 

[0 0 2 1 ] *^^«t5^3Sy ^^SHE*'J*^tt. 
ft -Sf-fcl^fl 2 CO y ^^%\\mzfu h 2 1 COftj$H£ 

ursifT^tL, ^to(i) -(8) (D&mmftm&f&wi' 
z>o zoofflwnm i ic^i-LEco y ^tmm^* 

»J*4rilB-*:SS*|pli B 5AN (T ^-fe^^^/ M7 — ^) fflij 
[0 0 2 2] (1) LE (ill^-fy^rA) |d*3V> 

( I D) ^OE l..y.>^^o^T^Hii^f(7>T S 

0 ,±-.ro» 7 tf y b (£*T, Sa7t'j/ha^) 

fr-r s a« , oomtfi m « o ii « <*« & s 2 & ^ o ic & o 

Tb^Zm&te, F E — 1 D R e q0}j£tti&ttdiibk1r2> » 
iSw»8E#JIBS:SllfiUte^^^«rffiOWi-6. ~<on#, s 
a 7 h»S0T?*)51 Stlfi-rsS'.*^-* 

1 cQMTe*±S3ifc«i»$tLfc an) /jsrcoy 

»»«*Ot)©4rftiLr^ftv^ <t7)?%^f>tt, -^co 
#^iiy ^^*BE^KB*5Hffi-5*i*^ttu^ Hot, 
S a 7 s&sjftjj^P, o co^fi, y >^tftgE#Wg4rHi(a L 

[0 0 2 3] (2) ±fBC0(1) CDS a 7 tfy hC0#Jl££J§J 

ii, i n >?<os a 7 tr^ ma« 1 jctai0i--s^r 
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[0 0 2 4] (3) ±JB(2) COS a 7 hCO^i^^PJ^ 
ttlClfTofcll*^, igfttotCO FE-IDR 

e l (V ^';m\t%7) fcttft-TSv'*^ (01 WOT 
t'l»Tfl&$^AN) t'iHtfcli-5o >PtfS]i-6^^^ 
^(-ctotfj:, ~CDF E- I DR e I «0Sff 0 
El y V^COS a 7 try bttti*! I-«IB^5 «Ttl§t£tfS&> 

<5« ±12(2) J: 0 y v^^tE^iti^m 

fT -c £ s ^rifett & ,@i a a c t & t* # a . 

10 0 2 5 ] (4) _b|E(3) C0FE - I DR e 1 

y >-^COS a 7 bTy hfcWgU M^O t^oB^I 
^(-M-J^, FE - I DR e I ^|6]^6^^^AtCi^ttS 
t5o I^rSlOFE- I DR e 1 a 7 fcT 

(1) ~(3) C0^JHI(Cj:t) S a 7 \Zy hO«*«£1--5. 
^Htcj: r>, J-taco(3)^^J: { 9Mtc:y v^^tU^-WS 

[0 0 2 6] (5) y >^tWE^WSItT+^. FE-ID 

20 ^L, I^OC^oTV^i, MFE- I DR e I 

f^^fC, FE-IDRe 1 SffiCj: ^ ^^"E 1 ^ >^CO 
S a 7 tfs/ hOtoSl f- ; miB'r-6^Jtg'te^^6 t , HtL{r 
J:^. AN-LEiWE l 

r <t^-c#So 

[0 0 2 7] (6) ±rdW (5) ^ X 9 , ig^J^ F E - I 
DR c 1 <F>mttY&mM^fclZbfrfrfrb-rS a I y b 

(om^t^^ox^^m^n, ^zMk i y sri^m^ 

[0 0 2 8] (7) y ^^^EiE^Ii|Ktc^tT^<tf±fH*^ 
tc, H^JlwS a 7 I^^J^Lfit^ 1 fcftotV^ 
FE-IDRe 1 SriSa-rS. ^nfdj: ^fiK 
E i y v^a>jE*1*l-Sr»;«>6. 

[0029] ^fc, ±td^(i) ~(7> commm^n, e 

TS300 347-1 ©V5. >^7x-^|c^J6^ti-6 
[0 0 3 0] 

[5§f^o^co^^] m 2&nmMo^— w^rmtii 

40 &t£-$- 0 mtp, 2, 20, 2 1, 3, 30, 40, 5 

l com C«F#^#*f»^SstJcK 2 

I, 20 fir-*— ^ y v ^ ^^ij^i^p, 2 i is y >- ^ rnj^p 

MmMt Lt|k u itWcLAPV5-DLfij« (]) > 
^7^t^^o h3;l/V5f-^!Jy^$iM) , 4 0 
l±^^oyH6 (tsi 6) fcJ:6fBiJWi-^Sr^ 
i§f Silff ^-t^/K 5}ifV^^«^6 0 y> 
^^IJ^^a h =»^ffl5 2 1 F*JC0 2 1 aliU >-^^liE^Jl^^ 
fffB'JffligB. 2 i bii^-f/N^p^ ho cogs 7 t' y h com 
50 ^-rat?. T S 0 S a 7 ^S^^J^P^[5 ( 2 1c tft£-E 



-5- 



9 

1 1) ^?<DS a 7 tT-y h tC £ 3i£ffl*T^CD *USUJB*T*> 

[0 0 3 1 ] ft44&J!»fl| 2 fl, {&#&WKJE 3 f^go-t-* 

8&ffiE^JIW£:**fi L, T S 0 S a 7^t»@£?H*tJffllW 2 1 b 

^JLCO^-f h O (TSO) CDSa7 

fs/ h<7^S LhiEHIl SOB. #Rg) £flH)BU El V 

[0 0 3 2] {BH9-M«pKfl| 3 tt, fi-9-«L3SIISB 2 6, (7) 
S3ftt^V\ LAPV5-DLifiiJ»» (yv^T^ir^ 

W30a-30 e (D^r — ? U >^ fife >/.^rtf P o 
[0033] 30a: PSTN DL (PST NiB^m 

y*—z y 

3 0b: Control D L (ffffl^P b ^s&Mt*—* V > 

30 c : BCC DL (-<T 7 */WW»ffi7*— ^ ]) 

3 0 d : Link Control DL (i)y^i»7'o h=/u/l! 

* y v^) 

3 0 e : Protection DL (^or^v'ayT'n h^;!/ 
ffi^-^ y V^) 

16 (TS16) frffll^fc«ft?-.r.*/U4 o J-tcs&ir^ 

[00343 fH3^E i y ^?mm^i$ffimcomffcT-&> 
e i y r^«ffl^ii?nMRf* f e i y (y > 

* I D) SK. tt/H^S^RflMMS. S a 7 bfty hCO^J 
S a 7 fc** KoWfeEWfc, il^I^^II^ui- 

7 fcf * h¥U3£lE]Sfcf± t S a 7 \f y Va^\\"^M\^A c k 

[0035] ±mm 2 <d y > ? mmmmmnmmu 2 1 

att, ^W*»cJ:0«l6A5MSIf$ix5tt«;:E i y 

^tesria 3 (c^-te 1 y ^f&mfi&m m±iz.fcM-f 

So 

[oo36] [i4 ^y is?mftmm^£ oagwsn-B 

#ai«#a>7aC— -ry h£r^L, :^lff7 ^— ^ j/ h 

iiv 5. 2 of is? 7 =c— *\z J: 9MJ££n-C^5 t>o-c 
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h) "C^^n, h 1) 

3) , V57-^y^7KU^ 

5) , flfflft) yu) ^—^p (^-^7^^ ^ 

6, 7) , Su h=»/Mtt8iJ-*- (*?Tyh8) , 0 U 
^fy h9) , Kt37KU^ {*Vry b 1 0) , 

— (yt&Ty Ml) , ^rcof^t^y 

•JW»MMfcc > h (t^f 7M 2-14) tT 
/0 til fife £ e 121 4 CO b . (cy>-^ ^JtM^lt^^i uyy 
KLink Control Function I.E. )0)3^r^^y h^^J^ 

[oo37] i5iiy ^?mm\w<Dmm\ 1 <o^—^r 

>*X*3b<0, m^, 5&&m& (LE) , 6(iT^-tr^ 

h7-^ (AN) ^r^-T 0 
[0 0 3 8] ^PJO^S y > ^ *BEiM«I**«i ( L E 
5 t AN 6<OfSTtb*>lRl«^«fiS; (El 2) ^{f^i, ^rOfnJ 

t>Mih1rZ> h<nt L, jt^Tic^a^ip; ( a ~ e ) icffcej 
[0 0 3 9] y v^^iE^lipmr^J^i^ 2 i a fi y 

o s a 7 tmm&mmzv 2 1 b ^ j; 5 E&ztiit&mto 

IE1 y V^c7)^-r ^.^a h 0<75^r^7 l/-A?;TS 

os a 7tryM^t^ (ei 5 co b) o x nfe<?y& 

S a 7 M^OT'fcofci^ y v^«HiE#«H5g 
ff $"JP£f$ 2 13(1, J^I^CO FE-lDReq (El Jjy 

m 5 cd c ) , y ^"^tsiiEjSJtwiiii'ttWJkTCrc: y ' 
(ma) o v >- ? mmmmnftmmn 2 1 a ^h^'e 
-znm&Eiv i/?mm^wffimv>femr>2 1 c 

(H5(7)e) 0 JrtS^b tr^oV^T, -tij^co^m, S 
a 7 tf;y h mtfmiftom 1 "Cibofcft*, 

y v^»BE^W3lfi l »iJ»»2 1 afi, f^bixfc!; 
[0 0 4 0] 30EttEEM0>E 1 y ^^^r 

<0 [0 0 4 1 ] 06{±y>^ ttJREMftolfettM 2 ©{|jlJi-> 
-en2SE«« (LE) , T^ir^^^M7-^ (AN) & 

[0042] z(ommM2x*n, ±.nd.mso->mm^ML 

TS(?)Sa7 M'y b ^^'J^^^&t^F E - I DR e 1 i£ 
ai^^^^Tt, TS 0^S a 7tf-7 h^ffl^J^a 
* s ff^tt, &TkzmG<omW^—&>'*&<&Wm (a — 
k) ^»WT5, 

[ 0 0 4 3] y V^ttlGE^||R|gfT«lJ«l» 21a (IS 2 ) 



// 

TS 0 S a 7ttttEttMftlftS2 1 b ■ 

#3Jxfc8MiEafrftE 1 y y^^TS 0 S a 7 fcTy HB£ 

«Jfci-<5 m 6 CO b) . 4HJ^o»*. Sa 7tTy MtsflS 

oTiofciw, y >?m&mmn?rmm%\i2 i a i±, 
4>#> tig 6 to c) , v ^?mttmm&m#i7z\zv i/? 

mto-TZt, V ^^ttK^NRHffM«PA2 l alt 3i£ 
E 1 y V^^LTS a 7 fcfy Hnwutw-b^'f -e— o 
■b^«rBBi*U ^^^-^iTt-5t ([H6coe) , t 

5 OS a 7««!SaW»»2 1 b«Cjt (J, &K:<**lfc«& 
HE*f^E 1 y y^TS 0 S a 7 f y hflt4:*lJSt* S 

(fiHf ) „ S a 7 hWOtfoofci 

^m^J^CO|^^S^u-c 2®d>S : jM 5 IJJ£L (H 

6 0g) , 2iaS(OW^^fetttf^fn]i-5AN6;c^L 
FE-IDRe 1 ^^ttJ^-S (1*1 h) c K$3 t MTd<D g 

[0 0 4 4] y X^tttiE#ffiHffffi4«A2 1 a «, 
E .1. y ^^trattEjlKt^BrT*. loftfflnllfeRitSi 
L, ^I^El!) ^^«fflnJgfl|«^*j|rtaJ2 1 c 

(U2) kkxm-s (la 6 <o i ) 0 

[ 0 0 4 5 ] ±tS|I|6c?^b ^jol/NT, S a 
1 T^kofca^Mt, y > * MBE^MftfTftiJfflffi 2 1 a 

btbtcv ^f &umm&nm-tZ) era k-) „■ ±121*1 6 o 

f {C4oV>T, S a 7 tr> 1 i^lf? 

[0 0 4 6 ] 18 7 fi y ^mE^J^P^Hr^iJ a Ofljffilv' 
"^T'fc^, H*. 5. 6 (i±iEIH 5 — El 7 £p=rjt£ 
^^Ertu^tt^ayft (LE) , T*-fe**5> YV — t (A 
N) £i£i" 0 

[0 0 4 7] r cvmMm 3 ±S£H 6 O^j^Jtf 

tz, ts o s a 7 try h^iJ^m^^^n, 
{cm7<nmffly—*>*&t&m<om (a~ P ) (ci^-r 

[0 0 4 8] leo yV^^HE^Wi^^^tcj: 9, y 

> * ^mE^HliHtT»lf|S 2 1 a fi, ±fei2l 6©a-gt 
(B7Tli-flWlB "e. TS0Sa7tt 
g£ffi^iJWffl5 2 1 b\Z£Z>miEttmK 1^^)TS0S 
a 7f7 hffi^J^MBSLT 2[Hl@7i^^^lJ^L, t> L 
2|II@OS a 7 t*^ h 0^J^t?*>S^t>tf. fcffflAN 
CFE-IDRe l^ttltS (121 7 Oh) „ 

y >-?mfc^mmftmm&2 1 a at, ^fiEHy^^ 

ILtSa 7 f y hM^U^'b^-r^™^©)^^^ 
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^2 1 b O^SE^^E 1 y V^OT S 0 S a 7 fy 

Mt«r*U&+-* (07<oj) D 

[0 0 4 9] W^«>«* f Sa7^yhl^0t'fcot 
y >-^«siE^II|ill^«lJ»SlJ2 1 a fi, f?jffi**f&)A 
NCFE-IDRel L (d 7 CO k ) , ^f£E I 

y V^^ILTS a 7 \fy h«WUS»*> * W -r— 0»l 
fl^&MfeL (1^1) , ^3l^^-7-^i7tai, TS 

0 s a 7^aRKHMfNiA2 l b J: 9*BE^«tE l y > 
^TS 0 S a 7 bfit^^J^-T6 (Blin) . ;icO*IJ^O 

10 faM, S a 7 t's/ hffi^o T*&o/ct§£\ ^EUV 
^tttlEKtt^^TJLofltffliiriBttlBi^/jJL, ^o^ 
£E 1 y ^«ffl^««OtMA»2 1 cl:*tttS 
(H7Wn) D 

[0 0 5 0] ±15(7)117 0 j &T/m«O^J^iCl*5V^T, S 
a 7 fcT y h {firi* i o«^ f U > * tftEE#JK3£?TffilJ«|lffi 2 

1 a fi, ^t£E 1 y ^^SrtftfiE^"5lHBn.o^prtg 
^S<t«^^L (121 7 Oo, p) , -tWgirEl !i v^ft 
/8^tf£&O^M'>2 1 cfcte#H-£ 0 

[0 0 5 1 ] 08(jyy^ ^|iT^iJ^£O'^0lJ 4 (OUW is 

20 -sr^*x*&>K) , 5, 6i*±m\M5—m7 tmm 

\c*in*fti&tfm (LE) , (a 
N) ^^i" D 

[0 0 5 2 ] ^<D^|ft#i]4 -Cfi, y V^^^WMIIMi^ 
(r F E — IDRe 1 IRlf WT S 0 S a 7 t> KflCW^ 
^rtTi/\ i^TtcIll8(7)^J#p^— tr^^&mmcvM (a~ 

q) ^t^fo-r^ 0 

[0 0 5 3 ] y *5 (!i|8(7) 

a ) , y ^aE^P^THiiJ^lfFB 2 1 a (2. ^tUF E - 
T D R e q-lCifct- L (IpJ b ) , S a 7 y h« «b F 
30 E-IDAc kW§-$n« (TO c , d) , TS0S 

a 7m&m$mmto2 1 b tc j; 9 , tfe^tftE 1 y >^ 

COT S 0 S a 7 b'y hfit^J^-TS (fsjc) „ ^IJ/^O^ 

m-, s a 7 tf ^ hfti/j^ 0 -e*>5 <h , y >^^n#^.mfT 

MWSFP 2 1 a f4, *j|nj ANtFE-IDRel ^ri^tU U 

(las of) , mmE 1 v ^^mww/k^fh^^^— <o 

»f^*-BH*&U (P]g) , ^I^-r^-^iTt^iTS 

0 5 a 7 «HiBi«ailJ»a5 2 .1 b J: 9 »KtftjKE*«feE 1 
y ^(DT S0Sa7fy MK5rWS^5 (1^1 i ) 0 
aSO^^:, Sa7t'yhW0t'fcS^ y ^rMME^- 

^0 flRKtTfiSUIHm 2 1 a fi, *]TpJ A N VC^m. F E - I D R e 

1 ^^hi (iii8o j ) , e^e i y 

ttJttiE«-*E 1 U>^)Sa 7f> (I??! 
m) 0 

[0 0 5 4 ] rO-flJ^TS a 7 tT^ hiiI^OT'^6^, 

a5*5c«cy ^^tftBE*«C (Sa 7miB^«J) ^il^flU 
(1^1 p) , 1 y v^^^iiH^^Fnrj.o^^pT 

50 ^i2 1c «Rln) . 
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[ 0 0 5 5] ±mm8<D i &Xfm(DS a 7 fcTy hfflM^J 

mmrrfflmm 2 i a iiy ^**iiE#Miii§Bte»*5EJc y > 

*#rtiEJ5fe5& (FE-IDAc kSrfll^tCS a 7 = 0) £ 

2 1 cl:Mt5 (II 8 CO q) „ 
[ 0 0 5 6 ] ±.fe[H 8 CO e (D S a 7t'y hlB^JSiCjJo 
(/>T, Sa7t^hl^i y ^^ttBE^WjtlT 

MftlflS 2 1 a (2, y ^^«rtE#WBII»K*7C*c: y 
fl^ffc (FE- I DAc kSftftlCS a 7 = 1) £i§*0 

l (inscoh) , v^^^m^mm^mx^ jl 

of^^pf^^i^^L, _LI!E<Dl£| 8 (O n 

[0057] I9ftyy^ ^Mnf^^^J 5 > 

-^^T'ifolJ, 5, 6 te:Jhf£[U 5 —El 8 £|p]« 

f£^n^n#8M$ (LE) , T^-fc*** h!7-^ (A 
N) Sr^-r o 

[ 0 0 5 8] ;oS»W5^tt, V ^4>mfc^Mkn%k 

\t. LTFE - I D R e 1 i£R1l-J:6E 1 U V^jEfitttflfe 

[ 0 0 5 9 J E 1 y (|^9(7) 

a) , m«rft#*tfcy V^«|iE^IK*ff#J»» 2 1 a 
fi, T S 0 S a 7 Wm%£$im'ffli® 2 1 b *C «t 9 , fitlS** 
#E 1 y >-i7<7)TS 0 S a 7 fcT y hffi^J^i"^ 

b) 0 I^HJSwe*, S a 7t'j/ 1 T'fcofc^ 
ft, y > * ttHE^JMXfTMWIff 2 1 a , fcK&| ANCF 
E - I DR e 1 £ri£/±JL (1*1 9 <D c ) , ^iElDy^y 
KM UTS a 7 try htWJm^-Yv oibfls€rBH 

(Pld) c ^^v^i|7tm, TS0 
S a 7 tfe«S£«««lflI^IJ 2 1 b|dJ:Bttil8*J-JfcE 
(Z)TS0Sa 7hr^hM-f-lj3£f5 flg] 9 CO e ) 0 ~CD 
W&Vf&M. S a 7 bfy ht^ltfeotil^ (1*1 9 CO 

f ) , y ^^«kBE^w*frfW»»2 i a «, 3i*e i y 

W&E l y ^^*6fflpr®flf«<D|jMft|lB2 l c|:#ttt5 

(Pig) o 

[ 0 0 6 0] n 9 w_hteb to^j^tcjottafu^^^m. 

S a 7 fcfy hffiasOT'&ofcJa*^, y ^**IiE*IW»? 
M«M»2 1 a tt ( ^?£E 1 y >^«r«ttI3a(6^-5r-CJ.o 

«RO«MA8lS2 l cleats (lU^iif^) o 
[0 0 6 1] 8:^±flaia2*i:^-f«itB^D -y^)y^ 

fc^7D- h$r^-r 0 yv^M^nin 

ffftlflW 2 i a coftfefflsii, y ^?&9E.z&m0>mMfem<n 
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^MI7d- (111 0) t!i x^KMiE^I<B*fT©«ia 
7n- (Hi lftMdl 3) co2oT*jft£*L f 

[0062] n i o iC7jv-r y iku^munw&m 
(niocosi) , fi»-r-5tfcBEro«aijfr«^'r5 (^ 

S2) o IftSMSUri^ffiitegK («*i:^J^$nfcy 

10 f?U (IH10COS3) , mffi&Wc: (/P ha^W^yt 

— v>60^9 «b o ^trofiit'S a 7co^i^Sit^5^ 
£ J: 5 tftffi) Tfc 5 «^«ii«tftaE||JSS* SrSMT + 
5 (Pis 4) t) $^t, ^lli^>r^-^p®bL (mi 

0COS5) , Ml^-Y^-^^^Ar^ht^-l: (PI 

sfi) , ^liEMSW^Sr^h^tb l (fwjs7) , mm&& 

[0 0 6 3] m 1 1 7I/5£[g] i 3 i^^7<-f y ^tt&K#W% 
trofttja^a— (^i) ~ (-€-co3) fi, ±facoH!7 
8 (c^i-^^ij 3 7!;^^l^0iJ 5 ^>#«S»->— > 
20 ^ ^^-i6T y V^^BiH^JHHtTffilJ^I^ (HI 2 CO 2 1 a ) 

[0 0 6 4] s*/jiwEii i (c^ov^r, ±fein 0^S 

3, s 4tcj:^^^||M^^3t(iil«l*gE^rOT 
3^(7)^jc*fb f «UWS**555:fd-«tfen5i: (HI l i<n 
SI) . M^mSU^r^J^U ( Ik! s 2 ) , MnnsniGV 

il^^giK^Jfe^jft^^^li, S a 7 hTy Hlt^Ifilf^ 
r >V^^r^^-T^ (IrI S 3 ) q rco^, ^HE^ftE 

ttKM-ftE l!i^OSa7t'7 (PS 
12) 0 :OS l 2(CioV>T, S a 7 h= 1 CO«^ 
te®0)M L ffiX*Wvtt Z>M 1 2C?^S 1 6tC#fTU. S a 7 
f 'y K = OC0*&^f±^J3^^-r^ — (1211 160 

SI 4) , OTJ3E^-f-7-^^^i,7^ht5i: (PS 
15), Sa 7 hm^J^m^r^^^^ic:! 
(IrIS 1 5) , S 4dM£o 

[0065] Hi 1COS4 iC^Sl ^ S a 7 tTy hfitW* 
40 &fft'&immfrm:M\^tzm&te, S a 7 try hiif^J^lHJiJc 
^^>^^^Hk u ^U (III 11 OS 5) , tftfiEfcttfeE 1 
^^)Sa 7 fc'y h«2|9J^ttlT*lHl*»*lltLfcd**lJ 
SJL (|pJS6) , ^iHl^HJ^Ufz^fi, ©co^s§ 
T^iBfS(g| 1 2«S2 5 fC^fT LT^S^E 

ttfli^nTiii lt^^ (1U20E1 y Steffi wrawai 

C0t&^gB2 1 c(C#^rt) -f-So S 6<Dmfe\Z.io\,^XWm 
\®&5rM1foLX\,*ti:\,^k%iffi\£iv?>k. FE - 1 DR e 
1 Sr*J"|p]i-5 ANCM L (il 1C0S7) , M-^J^^ 
-Y"^— ^rUB^L (PIS 8) , ^J)I^Y-7-^^^A7 
50 ^h-r^^tfpJSQ), «|SE*f*E l!)y^)Sa7t' 
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y bm&%\lJ£i~Z> (ffiS 10) e S a 7 hf y h^OT'fe 
S a 7 Hff«S|@I»* ^^^t 1 fcWJO 
JfL (HllOSll) , S 6 ^MoTMSi$r^t)3S 
-To -hf£S 1 OdzloV^, S a 7 t*y h«*S 1 t W5W S 
tlSi, ^I'SUll 2 COS 1 efc^fi-^ 
[0 0 6 6 ] /j? Jo. JiteiH 1 1 (?) S 3 ~ S 4 , S12- 
S 1 5 CO^kJlfi, h|E|gl 1 1 (C7F-r^i0iJ 3 
y->J*cOb, f, g^ftiJ»MSf£*]1ftU UllOS 
5 - S 1 1 <V&m\$±.tZffl 1 1 (7) h ~ n CO^SBtC^-r 
6 0 

[0 0 6 7] il2«17D-(t ±IBH8K:*t* 
^fr$iJ^w^(c^;L, *«j«os i 6 (iJzfecoiil i 

1. COS 1 0&LKS 1 2i-*D^TS a 7 fy hfiftf* I (DM 

S a 7 fcfy HttWfililtt^^^^^MKftL (Hi 2 
OS17) , ttCE^tftB 1 y>^Sa 7t> hit CO-^J 

tmmwammLtzt^m-tz eras is) . r 

^T, LT^^l^i fcW Z> t , FE-r 

DRel £i£ifL (Ell 2COS1 9) , jWU^-f 
SrHfl^L ((*3S2 0) , ff^-f^^^^7^h 
t5i (IrIS 2 1), #tffiE*t«E 1 y >^)S a 7 f y 
hil^^J^U (IH3S2 2) , S a 7 try h4*0-?ft>*L 
tf; S a 7 tfy h'ffiW*®** ^^^tJJOfUT (fS] S 
2 3), SI 8(CMoTlT-SfHl^C^^^a*-CfRl^*!L 

js^^m-To ±resi si-jj^t, t^iuife^iiiiEu 

9f£E 1 y >-?<%m^<DtSLfe&tto 0 S2 2i; 

*5^T. S a 7 tTy h 06**1 T'fc6: £t£W2> b . El 

y v^Ji^j^istJirrs (n*is2 4) 0 

[0 0 6 8 ] W^Il 3W^S7D-H Ell 1 COS 2 

— ^>xjc4o^5 l eo y ^?mtimwMftmw^#i 

IlC^tS. ftlDdtftSE^tftE 1 y V^COS a 7t"7 
Mlf&^J^L, (d 1 3 COS 2 6) , S a 7 try hfi^O 
W*§^(i^H!^^T"f <5^, S a 7 fcf y hfM* 1 <0*§^ 
tt, S a 7 fc"y h«*lEl(fc*»>>'^^|n«IW:«L (TO S 
2 7), tMEftfeE Hy^Sa7 try HtWS^BT- 
»3»#*ttLfcjMflBy+a (ISJS2 8) o r.C0H#, fF 

£§^I2FE- I D R e 1 £^faAN{£i£ft L CfSI 1 3 CO 
S2 9) , JfWS^^^-SrHteL (IHJS3 0) , WW 
mfsf^ — frfJ^Ttrb-tZk (|H]S3 1) , 1ME*t 
gtEiyy^OSa7 fy h fit if" 5 (IBIS 3 

2) o rCOflJ^TS a 7 tf y h 7&S ] tD^^te, E U> 

<t UTE 1 y ^^fiE^PTS«#W*«ffl 
(H 2 CO 2 1 c ) L (il 3WS33) , Sa7 

fc'y N^OCO^d, S a 7 fcT y h M^lelgJC* y" 
IC IS:JUJ¥LT (PS 3 4) , S 2 8 m v ) WWk<Dt&m 
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[0 0 6 9 ] J:.taS2 8{^^T 1 E 1 U > y 

(OS a 7 t'y h WJ^^I^lHlt^^ Lt^tl^ 

[0 0 7 0 ] 

fttif, 7^t^y h!7-^ (AN) £ (LE) 

wtcjiassttSE i y v^A«jE»*c»K$nrv^^B 

L E >^ -z- ^ ti, AN-L E Pn1<7) V 5 . 2 >T > 9 7 

[in] &¥£mco&Mffif&&^mx&z> 0 

[1212] UMiM^^^- K^^T^fiS£^-riiI-efc6o 

im 3 ] e i y v^*effl-5T5«*^«rt*^"t-iaT-fe 

20 7*— ^y hfr^-riHT-*>S 0 

[g| 5 ] y > ^ «|giEfBHHitOllJE^i| 1 CO v/— y- >^ ^^"T 

[16] y > ^ ^ WiiJ^P<7>HSfe0SJ 2 (7) y" >^ ^/7<i- 
|g|T?*-«>. - 

[|g|8] y >^^eE$iHflJ^HMgfl»j4^'>— y->^^r^f<i- 
[0 9] y v y ^M^lOH/jl^ 5 0) v—y- >y> ^>r<-T 

30 mx&>z> 0 

mi o] y >-?m&^mmftmi£<n®m7*-z>T<-t 
mxtoz> 0 

mi i] y istm&mmnno^n-?™-- (ton) 
[ii2i y >-?&m^mn'no)i&M7 <^co2) 

[Hi 3] y vy^K^Hi^fr^^SG^n- (^co3) 
[Hi 4] V5. 2>T >^7^—^(7)^f^[gJT-^ 

im is] Ei7 1 — j*mi&tT s ofM<7)^£^-r 
[Hi 6] vs. 2^^^7*— ^<oflM6*^-r«ar* 

[[§117] y >-^*|IE^J«(OriE5fty"JS:^ria-efc6, 
[01 9] y >-^«SiE^li^^Hfc^6J^®t^S^^J 
[^COIM] 



-9- 



17 
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